Role of proline residues in conferring thermostability on aqualysin I.
To understand the molecular basis of the thermostability of a thermophilic serine protease aqualysin I from Thermus aquaticus YT-1, we introduced mutations at Pro5, Pro7, Pro240 and Pro268, which are located on the surface loops of aqualysin I, by changing these amino acid residues into those found at the corresponding locations in VPR, a psychrophilic serine protease from Vibrio sp. PA-44. All mutants were expressed stably and exhibited essentially the same specific activity as wild-type aqualysin I at 40 degrees C. The P240N mutant protein had similar thermostability to wild-type aqualysin I, but P5N and P268T showed lower thermostability, with a half-life at 90 degrees C of 15 and 30 min, respectively, as compared to 45 min for the wild-type enzyme. The thermostability of P7I was decreased even more markedly, and the mutant protein was rapidly inactivated at 80 degrees C and even at 70 degrees C, with half-lives of 10 and 60 min, respectively. Differential scanning calorimetry analysis showed that the transition temperatures of wild-type enzyme, P5N, P7I, P240N and P268T were 93.99 degrees C, 83.45 degrees C, 75.66 degrees C, 91.78 degrees C and 86.49 degrees C, respectively. These results underscore the importance of the proline residues in the N- and C-terminal regions of aqualysin I in maintaining the integrity of the overall protein structure at elevated temperatures.